Energy has been and will continue to be the driver of economy of a nation. In sharp contrast, our country Nigeria is being faced with energy poverty. This may accrue to, in fact, over reliance on conventional energy sources such as hydro power, fuels and gas etc. So, there is need to take into consideration the renewable energy as potential alternative for power generation. This work seeks to assess the wind energy potential of Edo state using a statistical method: statistical quality control technique. The detailed knowledge of the wind characteristics at a site is very crucial to install and estimate the performance of a wind energy project. The monthly and yearly highest mean wind speeds were 3.28 and 2.91 m/s respectively. The most probable wind speed and wind speed carrying maximum energy were estimated 2.84 and 4.53 m/s in 2015. Result revealed that the wind speed are statistically in control. That is, the speeds of wind fall in between their respective upper and lower limits for 2015 -16. The result of the study revealed that the wind energy potential of Edo state is quite low for electricity generation based on the two-year wind data analysed. It is suggested that this research area should be intensified by collecting wind speed data at various locations sufficient to define its potential for power generation.
INTRODUCTION
Energy has been well-defined as the ability to do work [1] and also as a force multiplier that improve man's ability to translate raw material into useful product that provides variety of useful services [2] . Energy is a vital constituent for the progress of social economic growth: it is an important input to all aspects of the present life and certainly a backbone of industrial production, the fuel for transportation and for that of generation of electricity in a conventional thermal plant [3, 4] At present our country Nigeria is being faced with energy crisis as it is evident in power outages and poor supply from the national grid. In fact, the cause may be traced to population increment, oil price fluctuations, and climate changes among others. For very long years, combustible substances like products of crude oil, fossil fuel and woods etc., have continually remained the major energy sources which account for a large share of the national energy consumption. So, there is need to seek the potential of wind energy to generate. However, in recent times, there has been a continual decline in supply of conventional energy, due to the depletion of the national reserve while the demand has continued to increase resulting in energy crisis with incessant power outages. The environmental pollution and health hazards associated with the use of fossil fuels are another driving force towards the global switch to renewable energy. As energy has been and will still be the main stay, necessary for economic development, the Nigeria Government is seeking long-term solution to the energy crisis through the adoption of the Renewable Energy Master Plan (REMP). In order to realize this goal, the exploration of wind energy resource is one of the key elements of this master plan. Wind energy is among the potential alternatives as renewable clean energy. At present, the share of wind energy in the national energy consumption has remained on the lower end with no commercial wind. Asiegbu and Iwuoha [5] reported wind energy potentials in Umudike, South-East of Nigeria and assessed its economic viability at a hub height of 65 m above the ground with annual mean wind speed of 5.36 m/s using 10 years wind speed data from the period of 1994 to 2003. Ogbonnaya et al. (2009) on the other hand worked on the prospects of wind energy in Nigeria using 4 years of wind data from seven cities (Enugu, Jos, Ikeja, Abuja, Warri, Sokoto and Calabar). The annual wind speed at 10 m above the ground varied from 2.3 to 3.4 m/s for sites along the coastal areas and 3.0−3.9 m/s for high land areas and semi-arid regions. It was also reported that monthly average wind power was reported as 50.1 W/m2 and Sokoto is capable of a power potential as high as 97 MWh/yr. Further works by researchers are profiled in. Each of these initiatives, in the limits of their uncertainties, have identified that great prospects exist for wind energy utilization for power.
Aliyu et al. [6] [8] carried out an assessment of wind energy potential of Maiduguri and Potiskum, two sites in north-east Nigeria with 21 years monthly mean wind data at 10 m height based on weibull distribution and found out that the average monthly mean wind speed variation for potiskum ranged from 3.90 to 5.85 m/s, while for Maiduguri ranged from 5.10 to 5.59 m/s and The wind power density ranged from 102.54 to 300.13 w/m 2 for potiskum and it ranged from 114.77 to 360.04 w/m 2 for Maiduguri.
Maiyama et al. [9] carried out assessment of wind energy potentials for Electricity Generation in Sokoto, Nigeria with wind data for one year (2010), and found that the average annual wind speed for the year was 5.15m/s which is sufficient for electricity generation.
Adekoya and Adewale [10] The essence of this study is to assess the wind energy potential of Benin City for electricity generation by using the wind data recorded at Benin airport meteorological station. Consequently, the result of this analysis could render relevant information to estimate wind turbine performance at a given geographical location.. In this study a statistical analysis of wind speed data is considered using quality control chart from which we determine wind energy potential of the location.
METHODOLOGY

Research Design
The research aim is to evaluate the wind energy potential for power generation in Benin City. Wind speed is essentially the major input that determine the output of a given wind turbine. As a consequence of this single factor, it is necessary to have the knowledge of the wind speed characteristics. This is to say that, variability of wind speed in a typical region is important as its consideration will the efficiency and performance of wind turbine. Research design contains the population of study, samples, sampling techniques and methods of analysis alongside respective theoretical formulations on the statistical methods of analysis. The statistical tools employed in this work, statistical quality control.
Source of Data Collection
In this study, we use 2 years (2015 to 2016) daily averages of wind speed data at 10 m meteorological height, for Benin (6.4°N; 7.0°E),obtained from the data bank of Nigerian Meteorological Agency (NIMET) located at Benin local airport. The data gives information on the daily average wind speed distributions of the locations over the study period, from which the monthly and yearly average data were calculated for the current analysis.
Sample and Sampling Techniques
As started earlier, the sample is the population of Edo state. The sampling technique adopted is cup anemometer readings of wind data. Since wind speed is a random variable, for this reason statistical techniques are used.
METHOD OF DATA ANALYSIS
Statistical Quality control analysis was used in this study. The amount of variability in wind speed data obtained, was by evaluated with Xbar and R control charts.
Statistical Quality Control Techniques
Control charts are used to analyze variation within processes. There are many different kinds of control charts categorized depending upon whether you are tracking variables directly (e.g. height, weight, cost, temperature, density), or attributes of the entire process (e.g. number of defective parts produced, proportion of defectives). The X-bar/R-chart is one of these tools. It is used for variable data when the data is readily available. This is one of the most commonly encountered control chart variants and leverages two different views. The X-bar chart shows how much variation exists in the process over time. The Range(R) chart shows the variation within each variable (called subgroups). A process that is statistical in control is predictable and characterized by points that fall between the lower and upper control limits. When an X-bar/R-chart is in statistical control, the average value for each subgroup is consistent over time, and the variation within a subgroup is also consistent. Controls limits are not the same with specification limits, but both are important when we are performing process analysis.
Control Limits
To determine the control limits we apply the following formulas where X with double bar indicates the average of all the and the constant , , and are selected from the table based on the number of items in each of the subgroups; The appropriate process control charts, the variable control charts has been adopted and briefly discussed as follows. The Mean charts and the Range(R) Charts.
Constructing the mean chart
The Mean chart is based on the mean of a sample taken from the process under study. The sample contains five observations. To construct a Mean chart we first need to construct the centre line of the chart. This is done by calculating the means of each sample. The centre line of the chart is then computed as the mean of all k samples means, where k represents the number of samples.
Grand Mean of the means of the sub group X
Number of sample means
The standard error of the distribution of the sample means is designated by S x ̅ It is found by:
Standard error of the mean
Where S is an estimate of the standard deviation of the population, n is sample size ( number of observations per sample) These relationships allow limits to be set up around the sample means show how much variation can be expected for a given sample size. These expected limits are called the upper control limit (UCL) and the lower control limit (LCL)
To construct the upper and Lower control limits of the chart, we use the following formulas; The control limits can be constructed by using the sample range as an estimate of the variability of the process. The control limits for the Range R (max-value -min-value in the sample is given as;
Grand (average) Range,
Constructing the range (R) chart
The R-chart is constructed in a manner similar to mean chart. The centre line of the control chat is the Grand (average) range, and the upper and lower control limits are computed as follows;
For C-control chart, the upper and lower control limits are computed as follows:
RESULTS
The daily mean wind speed collected from the Nigerian Meteorological Agency (NIMET), Benin City Edo state is Presented. It also contains the data result, analysis and discussion. As stated earlier, statistical methods are adopted in the computation, description and analysis of wind speeds for a period of two-year (2015) (2016) . In order to estimate the wind energy potential in Benin, the quality control ( and R chart), is statistical methods employed to achieve the aim of study.
Data Presentation
The wind speed data, collected from NIMET, are displayed in Table 2 and Table 3 . The unit of speed used, is meters per second.
Control Analysis
The essence of this evaluation is to measure the amount of variability in the wind speeds. Since wind speed is a random variable in nature, it is important to account for its variability. Here, statistical tool applied in the analysis, is quality control technique. The computations were carried out with Microsoft Excel and SPSS software. Thus, the result of the analysis is illustrated with tables and graphs as shown below.
However, the number of observations taken was 28 days while that of the sample, 12 months. The choice of sample size is purposive as it can represent the population of wind speeds. This means that, for each day of every month the wind speeds were recorded, and the mean of the 12-wind speed was then computed.
From the Fig. 1 , the upper and lower control limit are 3.3001 m/s and 2.255 m/s while mean speed is 2.778 m/s.
DISCUSSION
The determination of the wind potential of the selected sites was made by analyzing in detail the wind characteristics, such as the mean wind speed, the resulting power density The daily wind speed recorded for the 2015 and 2016 is Presented in Table 2 and Table 3 respectively it is obvious from the Tables that the highest th October which was very low and insufficient for electricity generation for that day. The monthly calculated mean wind speed, power and power density and their corresponding predicted values was presented in Table 4 . Results shows that wind speed decreases with power and power density and increase in wind speed also increases the power and the power density which shows that power is directly proportional to the cube of wind speed. The results was also justify as represented in Fig. 1,  Fig. 2, Fig. 3 and Fig. 4 showing a non linear relationship between power and wind speed which is as a result of the cube of the wind velocity. From the Figures, the higher the wind speed, the higher the power and the higher the power density. The observed wind speed was used to develop a control chart. The common statistical process control charts used for variable characteristics are the Mean, Range charts and for attributes, c-chart were explored. To develop variable control charts for the measurable observed wind speed characteristics used for power generation in Benin given the initial set objectives of this research, which includes: determining if the process is statistically-incontrol; building appropriates attributes control chart for the wind speed distribution and suggesting alternative control schemes for the future in event of out-of-control, we found that the process based on the observed wind characteristics, is largely in-control across the twenty two quality characteristics. From the plotted points on the mean chart, range chart and the control chart ; it could be seen clearly that all the points plotted are under control. That all the point plotted falls within the control limits and it also follows random variation indicating that the wind speed from the geographical location is in control For both the mean chart, range chart and control chart as shown in Fig. 1 and Fig. 2, Fig.  3, Fig. 4, Fig. 5 and Fig. 6 respectively. Any point falling outside the control limits indicates that assignable causes had affected the process and the process will be out of control. In the control chart, though all the points falling inside the control limits but no sharp shift is observed after the second point and the same is observed after 3 th point till 5 th point and the Twenty two points, These are the clear indications that the points falling within the control limits are showing random behaviour and the process is in control. Here both the control charts show that the process is in control. The control charts, , R and C-charts drawn above, clearly shows that the wind speed are statistically in control. That is, the speeds of wind fall in between their respective upper and lower limits for both years. The charts also indicate significant variation of successive speeds, which characterises the station under study. 
CONCLUSION
The analysis has been done using quality control methods.
The wind speeds that characterises the area of study was seen to be statistically in control At the end, it can be concluded that it will not be economical to generate electricity from this site. A wind turbine usually needs wind speeds of around 5-6 m/s to generate electricity. However, there are some latest wind turbines particularly vertical axis models that can generate electricity with as little as around 2.3 m/s wind speed.
RECOMMENDATION
Further study should be carried out at different geographical locations (sites) in Edo state. It is meant that increasing both the number of stations and reference years would increase the accuracy of the results on wind energy potential of the state for electricity generation. By so doing, a representative model for predicting wind energy potential resources of the state can be realised. Research and Development tailored towards wind energy technology in the nation have been few, slow and not encouraging. The available data have not also been adequately employed to develop physical models that would translate the huge resources of wind to power. Until recently, what was available was small data system pointing to the availability of wind as a source of potential electricity production within the nation. So, the Edo state and Nigeria government at large should create an adequate data base that can provide sufficient wind data for extensive research works. 
